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In connection with the above-identified application filed herewith, please enter the 



following preliminary amendment, which is based on the Article 14 amendments, a copy of 
which is enclosed herewith: 



IN THE ABSTRACT 
Please insert the attached abstract page as the last page thereof. 

IN THE CLAIMS 

Please amend claims 3-5, 7, 10-20, 22-23, 27, 29-32, 34-35, and 37 as follows: 



3. (Amended) A method according to claim 1, whereby the tissue block is positioned 
relative to the cutting members in a predetermined orientation corresponding to the orientation of 
tissue block in vivo. 



PRELIMINARY AMENDMENT 




Box PCT 

Assistant Commissioner for Patents 



Washington, D. C. 20231 



Dear Sir: 



4. (Amended) A method according to claim 1, whereby the tissue block is placed for cutting 
on a support surface and held in the predetermined position by applying a vacuum to one or more 
suction pads in the surface underneath the tissue block. 

5. (Amended) A method according to claim 1, wherein the cutting members are mounted on 
a frame for engaging and sectioning the tissue block placed underneath the cutting members. 

7. (Amended) A method according to claim 1, whereby the tissue block is centrally 
positioned on the support surface before the cutting action. 

10. (Amended) An apparatus according to claim 8, wherein the distance between the cutting 
members can be adjusted. 

11. (Amended) An apparatus according to claim 8, wherein the tension of the cutting 
members can be adjusted. 

12. (Amended) An apparatus according to claim 8, wherein the cutting members are razor 
blades. 

13. (Amended) An apparatus according to claim 8, wherein the cutting members are wires. 

14. (Amended) An apparatus according to claim 1, wherein the support surface is provided 
with positioning means for allowing accurate positioning of a tissue block, preferably embedded 
in an embedding having predetermined reference surfaces. 

15. (Amended) An apparatus according to claim 1, wherein the support surface is provided 
with vacuum supply means for retaining the tissue block in a predetermined position. 

16. (Amended) An apparatus according to claim 14, wherein a centring means with a laser 
pointer are provided for accurate positioning of the tissue block on the support surface. 
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17. (Amended) An apparatus according to claim 14, wherein concentric centring marking 
circles are provided in the support surface and possibly supplemented with aiming crossing lines. 

18. (Amended) An apparatus according to claim 14, wherein concentric recesses are provided 
in the support surface. 

19. (Amended) An apparatus according to claim 14, wherein concentric circular suction rings 
are provided that can be supplied with vacuum from the vacuum supply means for retaining the 
tissue block. 

20. (Amended) An apparatus according to claim 1, wherein the cutting members are 
connected to vibration means for vibration during the slicing action. 

22. (Amended) An apparatus according to claim 21, wherein the vacuum in the vacuum 
supply means is generated by vacuum generating means connected to the pneumatic supply 
means. 

23. (Amended) An apparatus according to claim 8, wherein the driving means comprise pillar 
guiding means provided on the support surface and linear actuation means for linear movement 
of the sectioning means towards the support surface along the path defined by the pillar guiding 
means. 
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27. (Amended) A method of preparing a tissue block for pathological examinations by 
encasing the tissue block in a tissue embedding in order to obtain a tissue block that is provided 
with reference positions for use in a method of cutting the tissue block according to claim 1 in an 
apparatus for cutting of a tissue block in slices with a predetermined orientation in the tissue 
block for obtaining a direct correlation of CT, MR or PET images for pathological examination, 
said apparatus comprising a support surface for receiving a tissue block, sectioning means 
comprising a multiple of cutting members, and driving means for moving the sectioning means 
towards the support surface for slicing a tissue block into sections said method comprising the 
steps of 

filling a moulding form with an appropriate amount of non-toxic, biologically inert polymer 
moulding material, said form having at least one reference surface, and positioning a tissue block 
in said polymer moulding material in a predetermined position relative to said at least one 
reference surface, while the polymer moulding material is in its soft state. 

29. (Amended) A method according to claim 27, whereby the tissue block is embedded in a 
bottom mould part and a top mould is formed in a top moulding form that is filled with polymer 
moulding material and placed on top of the lower moulding part with a partly encased tissue 
block, so that the tissue block is completely encased by the moulding. 

30. (Amended) A method according to claim 27, whereby the tissue block is fixed to a 
reference moulding of predetermined dimensions and whereby said reference moulding is 
pivoted into a predetermined position in one or more directions, and then moulded into at least a 
bottom moulding. 

31. (Amended) A method according to claim 27, whereby the polymer material is a cold 
polymerisate that polymerises by addition of water, such as a alginate plastic polymer. 
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32. (Amended) An apparatus for producing a tissue embedding according to a method 
according to claim 27 for use in an apparatus for cutting of a tissue block in slices with a 
predetermined orientation in the tissue block for obtaining a direct correlation of CT, MR or PET 
images for pathological examination, said apparatus comprising a support surface for receiving a 
tissue block, sectioning means comprising a multiple of cutting members, and driving means for 
moving the sectioning means towards the support surface for slicing a tissue block into sections, 
said apparatus comprising 

first moulding means defining a reference moulding form for embedding a tissue block in a 
moulding, said first moulding means comprising an tubular side portion and first bottom plate 
means providing a bottom surface in the reference moulding form, 

positioning means comprising at least one set of pivoting means for pivoting a reference mould, 
and 

second moulding means for defining a bottom moulding form, said second moulding means 
comprising a retractable, tubular side wall and a second plate means for providing a bottom 
surface in the bottom moulding form. 

34. (Amended) An apparatus according to claim 32, wherein a centrally disposed, retractable 
piston having a hemispherical end portion that extends into and forms part of the reference 
mould form when extended. 

35. (Amended) An apparatus according to claim 32, wherein the pivoting means comprise 
two oppositely disposed, aligned pins that are provided in the outer edge region of the second 
moulding means and are radially insertable in the reference mould defining a pivot axis for 
pivoting the reference mould into a desired position. 



5 



37. (Amended) A tissue embedding for providing predetermined reference surfaces for 
accurate positioning of a tissue block in an apparatus for cutting of a tissue block in slices with a 
predetermined orientation in the tissue block for obtaining a direct correlation of CT, MR or PET 
images for pathological examination, said apparatus comprising a support surface for receiving a 
tissue block, sectioning means comprising a multiple of cutting members, and driving means for 
moving the sectioning means towards the support surface for slicing a tissue block into sections, 
for the performance of a method according to claim 1, whereby a tissue block, such as an internal 
organ, or another internal anatomical structure is at least partly fixed in a mould having a 
predetermined reference surface, preferably a bottom surface for accurate positioning in an 
apparatus for sectioning said tissue block for pathological examination purposes, said tissue 
embedding comprising mould parts made of a non-toxic plastic polymer material, in particular an 
alginate plastic polymer. 
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REMARKS 



The above preliminary amendment is made to remove multiple dependencies from 
claims 3-5, 7, 10-20, 22-23, 27, 29-32, 34-35, and 37. 

Attached hereto is a marked-up version of the changes made to the claims by the 
current amendment. The attached page is captioned M Marked-up Copy". 

A new abstract page is supplied to conform to that appearing on the publication 
page of the WIPO application, but the new Abstract page is typed on a separate page as required 
by U.S. practice. 

Applicants respectfully request that the preliminary amendment described herein 

C3 

fS be entered into the record prior to calculation of the filing fee and prior to examination and 
SI consideration of the above-identified application. 

z I If a telephone conference would be helpful in resolving any issues concerning this 

f*% communication, please contact Applicants' primary attorney-of record, John J. Gresens 
rij (Reg. No. 33,112), at (612) 371.5265. 



Respectfully submitted, 



MERCHANT & GOULD P.C. 
P.O. Box 2903 

Minneapolis, Minnesota 55402-0903 
(612) 332-5300 



Dated: 8 June 2001 




JJG:hjh 



7 



Check one 

Insert company 
name and 
address 



S&IALL EWTTTf STATUS 
8 OOf^CEB^ 



YEBiRED STATEMENT (DECLARATION) CLAI 
(37 CFS 1.9(f) AMD 1.27(c)) - B 

I hereby declare that I am 

a) ( ) the owner of the small business concern Identified below: 

b) $0 an official of the small business concern empowered to act on behalf of the concern 

identified below: 

NAME OF CONCERN: Histotech ApS 




ADDRESS OF CONCERN: 



o/ n piefjyHQi/ TnnnvHhnn A/ 5. Forskerparken , 
n,, Q f a w WhpHq Vpj i n. DK-8Q0Q Arhus C, 



Insert tftie of 

application, 

inventor's 



hereby declare that the above identified sn?JiF , &f!feiness concern qualifies as a small business 
ncern as defined in 13 CFR 121.12, and reproduced in 37 CFR 1.9(d), for purposes of paying 
duced fees under section 41(a) and (b) of Title 35, United States Code, in that the number of 
mployees of the concern, including those of its affiliates, does not exceed 500 persons. For 
purposes of this statement, (1) the number of employees of the business concern is the average over 
the previous fiscal year of the concern of the persons employed on a full-time, part-time or temporary 
basis during each of the pay periods of the fiscal year, and (2) concerns are affiliates of each other 
when either, directly or indirectly, one concern controls or has the power to control the other, or a 
third party or parties controls or has the power to control both, 

I hereby declare that rights under contract or law have been conveyed to and remain with the small 
business concern identified above with regard to the invention, entitled /L method and an 

apparatus fnr nutting of tissue blocks by inventors) Jen s Christian 



MpHpmann ^cirpngprij Finn Geneser ■ Ulrik Kiaerqaard Serensen 



Check: 6i|e t 
fill in if ,n 

fa) Or C>f:; 



a) ( ) 

b) ( ) 

c) ( ) 



the specification filed herewith, 
application serial no. 
patent no. 



Graziano Lancian and Uarsten 

, filed g JuA?e loot 



^ described in 

TTeides T3jark 



am 



issued . 



insert e&fownefs, 
if any. anb check > 
a) r b) or i) 



If the rights held by the above-identified small business concern are not exclusive, each individual, 
concern or organization having rights to the invention is listed below* and no rights to the invention 
are held by any person, other than the inventor, who could not qualify as an independent inventor 
under 37 CFR 1.9(c), if that person had made the invention, or by any concern which would not 
qualify as a small business concern under 37 CFR 1 .9(d) or a nonprofit organization under 37 CFR 
1.9(e). "NOTE: Separate verified statements are required from each named person, concern or 
organization having rights to the invention averring to their status as small entities. (37 CFR 157) 

NAME 

ADDRESS 



a) ( ) INDIVIDUAL b) ( ) SMALL BUSINESS CONCERN c) ( ) NONPROFIT ORGANIZATION 



Insert 



Sign, date 



V940919 



NAME 

ADDRESS 

a) ( } INDIVIDUAL b) ( ) SMALL BUSINESS CONCERN c) ( ) NONPROFIT ORGANIZATION 

I acknowledge the duty to file, in this application or patent, notification of any change in status 
resulting in loss of entitlement to small entity status prior to paying, or at the time of paying, the 
earliest of the issue fee or any maintenance fee due after the date on which status as a small entity 
is no longer appropriate. (37 CFR 1.28(b)) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both under section 1 001 of Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of the application, any patent issuing thereof, or 
any patent to which this verified statement is directed. 



> NAME 



title u AW,y9 ( ms> o c te&awd 



ADDRESS 
> SIGNATURE 




MERCHANT & GOULD 



, iv- _c PCT/DK99/00720 

™" 8 \\\^ 09/857752 

1 531 Rec'dPT- 08JUN2001 

A METHOD AND AN APPARATUS FOR CUTTING OF TISSUE BLOCKS 



The present invention relates to a method and an apparatus for cutting of a tissue 
block for pathological examination. The invention further relates to a method an 
5 apparatus for preparing a tissue block for sectioning in such an apparatus by use of 
such method. The invention also relates to a tissue embedding obtained by said 
method and apparatus for preparing a tissue block. 

The cutting of larger tissue blocks for pathological examination has normally been 
1 0 performed by hand. This technique involves a special pathology knife that is used for 
cutting slices of parenchymateous organs such as brain, liver, kidney and heart. This 
cutting technique is quick and sufficient for the daily qualitative examinations on a 
pathological institute. The technique, however, result in tissue sections with highly 
variable form and thickness, just as the hand cutting does not prevent deformation of 
1 5 the organ. 

From US 5,148,729 a biological tissue sheer is known that can produce thin slices of 
live tissue for biochemical, pharmacological or toxicological studies. With this 
machine a thin slice of tissue can be peeled off the tissue block one at the time by a 
20 reciprocally cutting blade. The slices obtained hereby are completely inadequate for 
pathological examination purposes. 

US 4,820,504 discloses a method of preparing a multi-specimen tissue block and 
sections thereof, where a plurality of different anitigenically reactive tissue 

25 specimens are formed into a rods and embedded in a medium and then sliced off into 
sections which each contain a cross-section of the rod. With this technique, the 
resulting tissue slices are inaccurate in form due to possible deformation during the 
formation and during the slicing of a rod. Moreover, these sections are only usable as 
check samples of the different tissues in the multi-specimen tissue block from which 

30 the section is sliced off. 
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The present techniques for preparing tissue sections for pathological examination are 
in accurate and does prevent deformation of the tissue block to an acceptable degree. 

It is the object by the present invention to circumvent the problems that lead to bias 
5 when quantitative organ or tissue examinations are desired. Another object of the 
invention is to provide for new quantitative unbiased stereological techniques which 
require cutting of the tissue in question in sections with equal thickness and 
orientation. 

1 0 These objects are achieved by a method for cutting of a tissue block in slices with a 
predetermined orientation in the tissue block preferably corresponding to orientation 
of the plane of a scanning, such as a CT, MR or PET scanning, wherein the tissue 
block, such as an internal organ or other internal anatomical structures, is placed with 
a predetermined position and then simultaneously sliced into a multiple of sections. 

15 In a second aspect, the invention involves an apparatus for cutting of a tissue block in 
slices with a predetermined orientation in the tissue block for obtaining a direct 
correlation of CT, MR or PET images for pathological examination, said apparatus 
comprising a support surface for receiving a tissue block, sectioning means 
comprising a multiple of cutting members, and driving means for moving the 

20 sectioning means towards the support surface for slicing a tissue block into sections. 

The invention circumvents the problems that lead to bias when quantitative organ or 
tissue examinations are desired. The invention is ideally suited for the new 
quantitative unbiased stereological techniques which require cutting of a tissue block 
25 in sections with equal thickness and orientation. The invention also allows the 
resulting organ or tissue sections to be directly correlated to corresponding scanning 
planes from imaging modalities such as e.g. computerised tomography (CT), 
magnetic resonance imaging (MRI) and positron emission tomography (PET). 

30 In a third and fourth aspects, the invention involves a method and an apparatus for 
preparing a tissue block for sectioning in the slicing machine. By this preparation, the 
organ or tissue is embedded in an alginate plastic polymer mould that together with 
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tbe embedded tissue subsequently can be sectioned in the tissue slicing machine, 
finally the invention also involves a tissue embedding prepared by the use of such 
method. 

5 In a first embodiment of the method and apparatus for cutting of tissue blocks 
invention, the sectioning means comprise a multiple of parallel cutting members 
arranged in a cutting frame. Hereby, the sections obtained by the simultaneous 
sectioning of the tissue block can be easily produced by lowering a frame with 
cutting members down to and through the underlying tissue block. 

LO 

In a preferred embodiment the distance between the cutting members can be 
adjusted. Hereby sections of a predetermined thickness can be obtained. 

The tension of the cutting members can preferably also be adjusted. Hereby, the risk 
1 5 of causing a deformation of the tissue during the cutting action. 

In a first embodiment the cutting members are razor blades. This ensures a sharp and 
accurate cut without deforming the tissue block during the slicing. 

20 In an alternative embodiment the cutting members can be wires. Hereby, a more 
simple and less expensive solution can be provided where appropriate. 

In the preferred embodiment of the invention, the support surface is provided with 
positioning means for allowing accurate positioning of a tissue block, preferably 
25 embedded in an embedding having predetermined reference surfaces. This ensures 
that the tissue can be positioned relative to the cutting members in such a way that 
the resulting sections correspond to scanning planes used in a scanning. 



30 



In the preferred embodiment, the support surface is provided with vacuum supply 
means for retaining the tissue block in a predetermined position. Hereby, a simple 
and hygienic and stable retention means is provided. 
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In the preferred embodiment centring means with a laser pointer are provided for 
accurate positioning of the tissue block on the support surface. The laser can be used 
for accurate position of the tissue block relative to the cutting members by assisting 
the positioning of the tissue block in the centre of the support surface. 

5 

This positioning could also comprise concentric centring marking circles in the 
support surface and possibly supplemented with an aiming crossing lines. This could 
e,g. be in the form of concentric recesses in the support surface. 

10 In particular, concentric circular suction rings are provided that can be supplied with 
vacuum from the vacuum supply means for retaining the tissue block. This is 
particularly advantageous since the vacuum can be used not only for the retention but 
also for the flji gmng or centring of the tissue block. 

15 The cutting members are preferably connected to vibration means for vibration 
during the slicing action, in order to facilitate the cutting action and prevent 
deformation of the tissue during the cutting action. 

The vibration means could advantageously comprise a pneumatic vibrator that is 
20 connected to pneumatic supply means. 

The vacuum in the vacuum supply means could preferably be generated by vacuum 
generating means connected to the pneumatic supply means. Hereby, only the 
number of control or supply systems needed can be reduced. 

25 

In a preferred embodiment, the driving means comprise pillar guiding means 
provided on the support surface and linear actuation means for linear movement of 
the sectioning means towards the support surface along the path defined by the pillar 
guiding means. This allows an accurate and smooth linear movement of the cutting 
30 frame up and down relative to the support surface for cutting the tissue. By the use of 
a die set for the guiding means, the travel of the cutting frame can be carried out 
virtually without slack whereby an accuracy in the sectioning is achieved. The linear 



WOflO/37918 



5 



PCT7DK99/0072© 



actuation means preferably comprise a threaded driving spindle parallel to the guide 
means and a corresponding threading in the cutting frame. 

In a first embodiment, the threaded driving spindle is provided with a handle for 
5 manual operation. This offers a simple apparatus for carrying out the sectioning. 
However, in an alternative embodiment, the driving spindle can be pneumatically or 
electrically driven. 

In order to ensure a good positioning of the tissue block in the apparatus and to 
1 0 prevent deformation during the cutting, the invention also relates to method and an 
apparatus for preparing a tissue block. This method comprises the steps of filling a 
moulding form with an appropriate amount of non-toxic, biologically inert polymer 
moulding material, said form having at least one reference surface, and positioning a 
tissue block in said polymer moulding material in a predetermined position relative 
15 to said at least one reference surface, while the polymer moulding material is in its 
soft state. 

By this method, the tissue block is provided with regular outer surfaces. that due to 
the form of the mould can adapted to the support surface of the sectioning apparatus. 

20 

The tissue block is in a preferred embodiment positioned in the polymer material 
with an orientation that corresponds to the orientation of the tissue block in vivo. 
Hereby, a correlation between scanning images and the sections can be ensured. 

25 The tissue block is embedded in a bottom mould part and a top mould is formed in a 
top moulding form that is filled with polymer moulding material and placed on the 
top of the lower moulding part with a partly encased tissue block, so that the tissue 
block is completely encased by in the moulding. This provides an effective insurance 
against the otherwise free top part of the tissue to be deformed by the cutting 

30 members. 
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The tissue block is in a preferred method of preparation fixed to a reference 
moulding of predetermined dimensioned and that said reference moulding is pivoted 
into a predetermined position in one or more directions, and then moulded into at 
least a bottom moulding. Hereby, the orientation of the tissue block can be vary 
5 accurately embedded relative to the reference surfaces. 

The polymer material that is preferably used, is a cold polymerisate that polymerises 
by addition of water, such as an algino plastic polymer* 

10 The apparatus and the details of the functions of the apparatus can be appreciated in 
the dependent claims 33 to 36. 

Finally, the invention also relates to a tissue embedding comprising a tissue block 
made by this preparation method and apparatus. This tissue embedding providing the 

15 tissue block with regular reference surfaces ensures an accurate cutting of slices of 
the block for pathological and other purposes. It is realised that this technique of 
embedding the tissue block in an alginate or similar suitable moulding material can 
advantageously be used prior to any cutting action, whether a slice at the time is cut 
or - as it is the case in the first aspect of the invention - that the slices are cut 

20 simultaneously. 



The invention will be described more detailed below with reference to the 
accompanying drawings, in which 



25 Fig. 1 is a perspective view of an apparatus for sectioning a tissue block 

according to the invention, 
fig. 2 shows a cutting frame of said apparatus. 

fig. 3a and 3b show the tissue block embedded in an alginate bottom and with an 
alginate top mould, 

30 fig. 4a to 4g show the embedding apparatus and the steps in the oriented alginate 
embedding procedure, and 
fig. 5 is a top view of the embedding apparatus of figs. 4a-4g. 
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Referring to fig. 1, a preferred embodiment of the tissue slicing machine is shown. 
The tissue slicing machine stand on an aluminium or steel base plate 1 that 
preferably rest on a rubber pad or rubber knobs attached to the base plate 1 . The base 

5 plate 1 is connected to the aluminium or steel top plate 2 by pillar guiding means 
comprising two the pillars 3 which through operation of the crank and spindle 8, 9 
allow lowering and elevation of the top plate 2 in relation to the base plate 1. In the 
centre of the top plate 2 a rectangular hole leaves room for attachment of the cutting 
frame 12. The cutting frame 12 is fixed in place by screws or a handle on the side of 

10 the cutting frame 12. The cutting frame 12 comprises a number of cutting members 
14 (see fig. 2), preferably in the form of thin razor blades of hardened steel. The 
razor blades 14 are spaced by spacing blocks 38 that can be made of metal or plastic. 
In the preferred embodiment the cutting frame 12 is exchangeable as a whole when 
the razor blades 12 are worn out and has lost their sharpness. In another embodiment 

15 the knife frame 12 allow changing or removal of individual blades 14, just as spacing 
blocks 38 of different thickness can be used. On the side of the top plate 2 a 
pneumatic or electric operated vibrator 4 is placed. It will when activated set the 
sectioning means comprising the top plate 2 and knife frame 12 into vibrations along 
the long axis of the razor blades 14. This facilitates the cutting procedure by lowering 

20 of the friction as the knives 14 pass through the tissue 20 and alginate block 25 (see 
figs. 3a and 3b). On the side of the top plate 2 there is also placed a pneumatic valve 
7 for pressurised air to operate the embodiment with the pneumatic vibrator 4. The 
pneumatic vibrator 4 is connected to the pneumatic air valve 7 through a pneumatic 
hose 5. The pneumatic air valve 7 is connected to a pressurised air source at the 

25 pneumatic intake 6. On the other side of the top plate 2 or on the base plate 1 in 
another embodiment a valve 13 for vacuum with vacuum outtake 10 is placed. In one 
embodiment the vacuum outtake 10 is connected to a vacuum pump (not shown). In 
a second embodiment the vacuum is produced by a second pneumatic air flow valve 
(not shown). The vacuum hose 15 connects the vacuum valve 13 to a recess and 

30 associated apertures 1 6 for retention and vacuum fixation of alginate and tissue block 
25, In the support surface of the base plate 1 concentric circles 1 7 and a cross hair cut 
allow centring of alginate and tissue block 25. To further aid the centring of the 
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tissue and alginate block 25 a laser pointer 1 1, that point to the central vacuum hole 
of the vacuum apertures 16, is provided on the top plate. 

Fig. 2 show an embodiment of the cutting frame 12 consisting of knives 14 that are 
5 angled in relation to the horizontal plane of the base plate 1 . This embodiment will 
reduce Motion and deformation during the cutting of the tissue alginate block 25. In 
one embodiment the knife frame 12 consist of razor blades 14 that cannot be 
replaced, and the whole frame 12 must be changed when the blades become dull. In 
another embodiment the knife frame allow exchanging of individual blades and use 
10 of spacing blocks 38 with different thickness. 

The bearing construction of the tissue slicing machine comprises a pillar guided base 
and top plate 1 and 2. The top plate 2 contains a set of parallel oriented knives 14 
positioned in a frame 12. The knives 14 are mounted in a "knife frame set" and the 

15 distance between the knives 14 are spaced by high tolerance spacing blocks 38 with 
an equal thickness. Changing between different knife frame sets can vary the knives 
distance. The frame of the tissue slicing machine is equipped with a pneumatic 
vibrator 4 that make the knife frame set vibrate along its longitudinal axis, i.e. along 
the cutting edge of the knives. The vibration 4 of the knife frame 12 diminishes 

20 friction as it moves through alginate and tissue block 25. The knife frame with 
vibrator is mounted on a columnar lead equipped with a crank 19 that by turning 
allow movement of the knife frame 12 in the vertical plane. For fixation of alginate 
and tissue block 25 the base plate 1 of the tissue slicing machine is equipped with a 
suction pad that is activated by opening a vacuum valve after placement of the 

25 alginate tissue block. The concentric rings of the suction pad also serve to centre the 
alginate tissue block, just as a laser pointer identifies the centre. 

Referring to figure 3a and 3b ? any tissue block 20 or organ can be embedded into an 
alginate plastic mould 25. In one embodiment of this invention the tissue 20 is first 
30 embedded in an alginate bottom mould 22. This can be done by pouring the mixture 
of alginate powder and water in to a moulding form 21, such as a plastic jar 9 
followed by placement of the tissue 20 into the still soft alginate-water mixture in the 
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mould 22. When the alginate bottom 22 has hardened an alginate top mould 23 can 
be cast in a similar fashion by placing a second moulding form 24 5 such as a second 
plastic jar 24. This top mould 23 can subsequently be removed for better placement 
of the alginate bottom 22 in the tissue slicing machine as shown in fig. 1 by then use 

5 of anatomical landmarks, in a second embodiment the tissue 20 can be cast entirely 
into alginate followed by CT or MRI scanning of the tissue and alginate block. When 
placed in the tissue slicing machine in same way as in the CT or MR! scanner the 
resulting tissue sections will correspond to the scanning planes. In a third 
embodiment of the embedding procedure, alginate embedded tissue can be cut on 

tO prior art tissue sectioning machines, such as cryostats, vibratomes and microtomes. 

For tissue embedding alginate plastic polymer from Bayer Dental was used. The 
alginate is a non-toxic cold polymerisate that polymerises after addition of water. 
The alginate powder is stirred into the water and then poured into a plastic jar or 

15 other moulding form 21 of appropriate size for the tissue block in question. The 
organ or tissue block 20, such as a pig brain, is then placed in the still soft polymer 
and hold in place until the alginate hardens. The embedding is the crucial step in the 
process and care must be taken to orient the tissue 20 in the alginate as it is oriented 
in vivo. For less accuracy this can achieved by the use of an angle protractor 34-36 

20 and anatomical landmarks on the tissue 20 in question. For high accuracy the tissue 
embedder must be used. A further option is to cast another alginate mould 24on top 
of the tissue and alginate bottom 22. This done in order to support the tissue 20 
during the cutting procedure and avoid tissue deformation. In the following this will 
be described as a tissue and alginate bottom 22 and an alginate lid 24. 

25 

An alternative strategy that can be used, if no scanning is needed before pathological 
extraction of the organ, is to embed the organ 20 in alginate and then perform the 
desired computer assisted scanning modality on tissue and alginate block 25 
followed by the sectioning as described by the first aspects of the present invention. 
30 This strategy abolishes the need for orientation of the tissue block 20 as the resulting 
digital image scanning planes will correspond to the histological sections provided 
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that the tissue and alginate block 25 is placed in the cutting machine in the same 
fashion as in the CT\ MRI or PET scanner. 

In the apparatus for cutting of tissue blocks, the tissue block 25 with the embedded 
5 tissue 20, is placed on the suction pads 16 of the support surface and centred in 
relation to the cutting frame 12 by use of the concentric circles 17 of the tissue 
slicing machine base plate 1 and the laser pointer 11. Following the centring the 
alginate tissue block 25 is fixed by activation of the vacuum valve 13 and is now 
ready for the cutting. This can be done with or without the alginate lid 24. An 
1 0 opening of the pneumatic valve 7 activates the pneumatic vibrator 4 and the cutting 
frame 12 starts vibrating. By a steady rotating movement, the crank <9 of the 
columnar lead is turned and the cutting frame 12 is lowered through the alginate and 
tissue block 25. The cutting results in a set of alginate and tissue slabs (not shown) 
that are of equal thickness and oriented corresponding to the scanning plane of the 
1 5 given computerised scanning modality. 

Referring to figures 4a to 4g a method and an apparatus for preparing a tissue block 
20 by embedding the tissue block 20 in alginate plastic polymer. This can be done in 
such a way that the tissue 20 is oriented to existing CT, MRI or PET scanning planes. 

20 

Fig. 4a shows the embedding apparatus that comprises of a central plastic rod 28 
with a spheric top end 28a and two concentric plastic cylinders, i.e. an inner cylinder 
29 and an outer cylinder 30. The rod 28 is fixed to a plastic base plate 31, where 
upon also the cylinders 29, 30 rest in their retracted positions. On top of the outer 
25 cylinder 30 four plastic pins 33 with or without a screw thread are placed at 90 
degrees interval and orthogonal to the long axis of the cylinder 30 (see fig. 5). 

A reference moulding form 27 is placed on plate means 32 comprising two half parts 
placed on the inner cylinder 29 on each side of the rod 28. Hereby, a reference 
30 moulding form is defined. This form is filled with polymer moulding material 26 in 
which the tissue block 20 is placed. This means that the tissue block 20 is embedded 
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in a reference mould 26, such as shown in fig. 4b, where the plate means 32 and fee 
form 27 is removed 

Fig. 4c shows a tissue and alginate reference mould 26 placed in the embedding 
5 apparatus. The alginate mould 26 is first fixed with two plastic pins 33 facing each 
other at 180 degrees. This plane can be defined as the X plane. The tilt angle of the 
tissue and alginate reference mould 26 in relation to the horizontal Z plane, as 
determined from the desired CT, MRI or PET scanning, is determined by an angle 
protractor 36 (see fig. 4d) in one embodiment. In a second embodiment the angle 
1 0 protractor 36 is equipped with a laser guide 34 directing a beam 35 at the mould for a 
measure of the angle of inclination. When the tissue and alginate reference mould 26 
is fixed in the desired angle in the X plane, it is then fixed in a similar way by the 
two plastic pins 33 placed orthogonally in the Y plane. 

15 Fig. 4e shows the casting of the second alginate bottom 22. The shape of the bottom 
mould 22 is adapted to fit into the tissue slicing machine of fig. 1 . First, the outer 
cylinder 30 is raised and a second base plate 37 is slid into a corresponding 
horizontal opening in the outer plastic cylinder 30, followed by casting of the second 
alginate bottom 22, as the outer cylinder 30 forms the side part of the moulding form. 

20 

Fig. 4f shows the placement of a top form 21 on the outer cylinder 30 followed by 
casting of an alginate top mould 24 on the top of the bottom mould 22 and the tissue 
block 20. 

25 Fig. 4g shows the embedded tissue block 20 with its alginate moulding 25 - i.e. the 
reference mould 26, bottom mould 22 and top mould 24 - free of the embedding 
apparatus after the outer cylinder 30 has been slid back towards the base plate 3 1. 

Fig. 5 shows a top view of the outer cylinder 30, inner cylinder 29, centre rod 28 and 
30 plastic pins 33 for pivoting the reference mould 26 of the tissue block. 
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This embedding apparatus allows accurate three dimensional orientation of a tissue 
reference moulding 26 in relation to CT, MRI or PET scans. Following the accurate 
orientation of the tissue reference moulding 26, a second moulding is performed to 
produce a second alginate bottom 22 with an outer surface that will fit into the tissue 

5 slicing machine. If desired a final alginate lid 24 can be cast on top of the tissue 20 
and alginate bottom 22 in order to avoid tissue deformations during the cutting 
procedure. The embedding apparatus comprises a circular rod 29 of transparent 
plastic, such as plexi-glass or similar material, two outer concentric plastic cylinders 
29 and 30, fixation pins 33, semicircular plastic plates32 and an insertable base plate 

10 37 that preferably also is made from a plastic material. 
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Revised Patent Claims: 

1. A method of cutting of a tissue block of an internal organ or other internal 
anatomical structures into slices having a predetermined orientation in the tissue 
5 block corresponding to an orientation of a plane of & preceding scanning, such as a 
CT, MR or PET scanning, wherein the tissue block is placed in a predetermined 
position with respect to a. multiple of cutting members and then simultaneously sliced 
into a multiple of sections. 

10 2. A method according to claim 1, whereby the simultaneous sectioning is performed 
by a multiple of cutting members oriented in parallel. 

3. A method according to claim 1 or 2, whereby the tissue block is positioned relative 
to the cutting members in a predetermined orientation corresponding to the 

15 orientation of tissue block in vivo, 

4. A method according to any of the previous claims, whereby the tissue block is 
placed for cutting on a support surface and held in the predetermined position by 
applying a Taouumto one or more suction pads in the surface underneath the tissue 

20 block. 



25 



30 



5. A metbod according to claim 1 to 4, wherein the cutting members are mounted on 
t frame for engaging and sectioning the tissue block placed underneath the cutting 
members. 

6. A method according to claim 5, -whereby the cutting members are vibrated during 
the cutting action. 

7. A method according to any of the previous claims, whereby the tissue block is 
centrally positioned on the support surface before the cutting action. 
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8. An apparatus for catting of z tissue block in slices with t pr&detennincd 
arientatkm in the tissue block for obtaining a direct correlation of CT, MR or PET 
images for pathological examination, said apparatus comprising 

5 a support surface for receiving a tissue block, 

sectioning means comprising a multiple of cutting members, and 

driving means for moving the sectioning means towards the support surface for 
10 slicing a tissue block into sections. 

An apparatus according to claim 8, wherein the sectioning means comprise a 
multiple of parallel cutting members arranged in a cutting frame. 

10. An apparatus according to claim 8 or 9, wherein the distance between fee cutting 
members can be adjusted. 

11. An apparatus according to any of the claims S to 10, herein the tendon of the 
cutting members can be adjusted. 

12. An apparatus according to any of the claims S to 11, wherein the cutting 
members are razor blades. 

13. An apparatus a&xK&ng to any of the claims 8 to 11, wherein die cutting 
25 members are wires, 

14. An apparatus according to any of the previous claims, wherein the support 
surface is provided with positioning means for allowing accurate positioning of a 
tissue block, preferably embedded in an embedding having predetermined reference 

30 surfaces. 
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15. An apparatus according to any of the previous claims, -wherein the support 
surface is provided with vacuum supply means ibr retaining the tissue block in a 
predetermined position, 

5 15. An apparatus according to claim 14 or IS, wherein & centring means with a laser 
pointer axe provided for accurate positioning of the tissue block on the support 
surface. 

17. An apparatus according to the claims 14 to 16, wherein concentric centring 
10 marking circles axe provided in the support surface and possibly supplemented with 

aiming crossing fines. 

18. An apparatus according to the claims 14 to 16* wherein concentric recesses are 
provided in the support surface, 

IS 

19. An apparatus according to any of the claims L4 to IS, wherein concentric circular 
suction rings are provided that can be suppli ed with vacuum from the vacuum supply 
means for retaining the tissue block. 

20 20. An apparatus according to any of the previous ciaims > wherein the cutting 
members are connected to vibration means for vibration during the slicing action. 

21. An apparatus according to claim 20, wherein the vibration means comprise a 
pneumatic vibrator feat is connected to pneumatic supply means, 

25 

22. An apparatus according to claim 21 and any of the claims 14 to 19, wherein the 
vacuum in the vacuum supply means is generated by vacuum generating means 
connected to the pneumatic supply means. 

30 23. An apparatus according to any of the claims 8 to 22, wherein the driving means 
comprise pillar guiding means provided on the support surface and linear actuation 
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means for linear movement of the sectioning means towards the support surface 
along the path defined by the pillar guiding means. 

24, An apparatus according to claim 23, wherein the linear actuation means comprise 
5 a threaded driving spindle parallel to the pillar guide means and z corresponding 
threading in the cutting frame. 



25. An apparatus according to claim 24, wljerein the threaded driving spindle is 
provided with a handle for manual operation. 

10 

26. An apparatus according to claim 23, wherein the driving spindle is 
pneumatically, hydrauiicaliy or electrically driven. 

27. A method of preparing a tissue block far pathological examinations by en^ng 
IS the tissue block in a tissue embedding in order to obtain a tissue block that is 

provided wifk reference positions for use in a method of cutting the tissue block 
according to any of claims 1 to 7 in an apparatus according to any of claims S to 26, 
said method comprising die steps of 

20 filling a moulding form with an appropriate amount of non-toxic, biologically inert 
polymer moulding material, said form having at Least one reference stuface, and 
positioning a tissue block in said polymer moulding material in a predetermined 
position relative to said at least one reference surface, while the polymer mnnirf4ti £ 
material i& m its soft state. 

25 

28. A method according to claim 27, whereby the tissue block is positioned in the 
polymer material wife an orientation that corresponds to the orientation of the tissue 
block in viva 



30 29. A method according to claim 27 or 25, whereby the tissue block is embedded in a 
bottom mould part and a top mould is formed in a top moulding form that is Sited 
with polymer moulding material and placed on top of the lower moulding part with a 
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par tty encased tissue block, so feat the tissue blot*: is completely encased by the 
moulding. 

3D- A method according to any of the claims 27 to 29, whereby toe tissue block is 
5 fixed to a reference moulding of predetermined dimensions and "whereby said 
reference moulding is pivoted into a predetermined position in one or more 
directions, and then moulded into at lease a bottom moulding. 

31. A method according to any of fee claims 27 to 30, whereby the polymer material 
10 is a cold polymerisate that polymerises by addition of water, such as a alginate 

plastic polymer. 

32. An apparatus for producing a tissue embedding according to a method according 
to any of the claims 27 to 30 for use in an apparatus according to any of the claims 8 

15 to 26, said apparatus c ompri sing 



first moulding means defining a reference moulding form for embedding a tissue 
block in a moulding, said first moulding means comprising an tubular side portion 
and first bottom plate moans providing a bottom surface in the reference moulding 
20 form, 

positioning comprising at least one set of pivoting means for pivoting a 

reference mould, and 

25 second mmii^mg means for defining a bottom moulding form, said second moulding 
means comprising a retractable* tubular side wall and a second plate means for 
providing a bottom surface in the bottom moulding form. 

33. An apparatus according to claim 32, wherein third moulding means arc provided 
30 for defining a top moulding form, said third moulding means comprising a tubular 
side wall form wife a cross section generally corresponding to the tubular side wall 
of the second moulding means. 
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34. An apparatus according to claim 32 or 33, wherein a centrally disposed, 
retractable piston having a hemispherical end portion that extends into and forms part 
of the reference mould form when exiendsd* 

35. An apparatus according to any of the claims 32 to 34, wherein the pivoting means 
comprise two oppositely disposed, aligned pins that are provided in the outer edge 
region of the second moulding means and are radially insertable in the reference 
mould defining a pivot axis for pivoting the reference mound into a desired position. 

36. An apparatus according to claim 35, wherein two sets of pivoting means are 
provided defining two preferably mutually orthogonal pivot axes- 

37. A tissue embedding for providing predetermined reference surfaces for accurate 
positioning of a tissue block in an apparatus according to any of the claims 8 to 26 
for the performance of a method according to any of the claims 1 to 7, whereby a 
tissue block, such as an internal organ, or another internal anatomical structure is at 
least partly fixed in a mould having a predetermined reference surface, preferably a 
bottom surface for accurate positioning in an apparatus for sectioning said tissue 
block for pathological examination purposes, said tissue embedding comprising 
mould parts made of a nontoxic plastic polymer material, in particular an alginate 
plastic polymer. 

38. A tissue embedding according to claim 37, -wherein the tissue block is provided 
with a bottom mould part and a top mould part encasing the tissue block inside said 
mould parts. 

39. A method of placing a reference grid cm a section of a tissue block from an 
apparatus according to claim 8, whereby said reference grid allows a direct 
correlation of one or mare tissue volumes to corresponding digital imaging volumes 
fiom CT 7 MR or PET imaging modalities. 
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Ketteiberger, Denise 
Knearl, Homer L. 
Komanduri, Janaki 
Kowalcbyk, Alan W. 
Kowalcbyk, Katherine M. 
Kubota, Glenn M. 
Lacy, Paul A. 
Larson, James A. 
Lasky, Michael B. 
Liepa, Mara E. 
Lindquist, Timothy A. 
Lynch, David W. 
Marschang, Diane L. 
McDaniel, Karen D. 
McDonald, Daniel W. 
Mclntyre, Iain A. 
McKenzie; Denise L. 
Mueller, Douglas P. 
Nasiedlak, Tyler L. 
Nelson, Albin J. 
Parker, Sandra M. 
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Reg. No. 37,160 
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Reg.No/2iJ2I. 
Reg. No. 40,684 
Reg. No. Sfj35 
Reg. No. 36JS4& 
Reg. No. P-440S2 
Reg. No. 382946 
Reg. No. 40, 443 _ 
Reg. No. 29455 
Reg. Nor4E066 
Reg. No.^OJOl 
Reg. No. 1004 
Reg. No.^SOO 
Reg. No. jJSh. 
Reg. No . 32,044 
Reg. No. 40,323- 
Reg.No.P-43JSQ, 
Reg. No.Jg.3pO 
Reg. No. 40.099 
Reg. Nc. f£ila 
Reg. No. 36,233 



Pauly, Daniel M. 
Plunkett, Theodore 
PyteUMeiissaJ. 
Reich, John C. 
Reiland, Earl D. 
Rittmaster, Ted R. 
Schmaltz, David G. 
S chum an, Mark D. 
Schumann, Michael D. 
Sebald, Gregory A. 
Skoog, Mark T. 
Soderberg, Richard 
Sumner, John P. 
Sumners, John S. 
Tellekson, David K. 
Trembath, Jon R. 
UnderhilL Albert L. 
Vandenburgh, J. Derek 
Vrandenburgh, Anna M. 
Welter, Paul A. 
Whipps, Brian 
Wickhem. J. Scot 
Williams, Douglas J. 
Witt, Joneile 
Wood, Gregory B. 
Wood, William 
Xu,MinS. 
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Reg. No. 37,209 
Reg. No.37tTO 
Reg. No. S^gf 

Reg. No. 39,828 
Rsg.No.3U97 
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I hereby authorize them to act and rely on instructions from and communicate directly with the 
persoa'assignee/attomey/firm/orgaru^^ first sends/sent this case to them and by whom/which I hereby 

declare that I have consented after full disclosure to be represented unless/until I instruct Merchant & Gould to the contrary. 

Please direct all correspondence in this case to Merchant, Gould, Smith, Edell, Welter & Schmidt at the address indicated 
below (or if no address is specified, the first address): 

"21 3100 Norwes t Center, 90 SouthSeventh Street; Minneapolis, MN 55402-4131 (Telephone No. (612) 332-5300) 

□ Independence Plaza, Suite 1400; 1050 17th St; Denver, CO 80265-0100 (Telephone No. (303) 357-1670) 

□ Westwood Gateway n, Suite 400; 1 1 150 Santa Monica Boulevard; Los Angeles, CA 90025-3395 
(Telephone No. (3 10) 445-1 140) 

I herebv declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and mat such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



For Additional Inventors: 




^Check box and attach sheet with same information, including date and signature. 



I hereby appoint the following attomey(s) and/or patent agent(s) to prosecute this application and to transact all business i 
the Patent ana Trademark Office connected herewith: 



Insert FULL name(s) 
AND address(es) of 
aclTial inventors) 



Each inventor must 
sign & date 

Note: No legalization or 
other witness required 

Revised 1/8/99 



Albrecfat John W. Reg. No. 40,481 Gorman, Alan G. Reg. No. 38,472 

Anderson. Gregg L Reg. No. 28,828 Gould, John D. Reg. No. 18,223 

Ansems. Gregory M. Reg. No. 42.264 Gregson, Richard Reg. No. 41,804 

Batzli, Brian H. Reg. No. 32,960 Gresens, John J. Reg. No. 33,112 

Beard, John L. Reg. No. 27,612 Harare, Curtis B. Reg. No. 29,165 

Berman. Charles Reg. No. 29,249 Hillson, Randall A. Reg. No. 31,838 

Black, Brace Reg. No. 41,622 Johnston, Scott V. Reg. No. 39,721 

Blasdell. Thomas L. Reg.No.3U29 Kastelic, Joseph M. Reg. No. 37,160 

Bogucki, Raymond* A. Reg. No. 17,426 Ketteiberger, Denise Reg. No. 33,924 

Bruess. Steven C. Reg. No. 34,130 Kneari, Homer L. Reg. No. 21,197 

Byrne, Linda M. Reg. No. 32,404 Komanduri, Janaki Reg. No. 40,684 

Carlson. Alan G. Reg. No. 25,959 Kowaichyk, Alan W. Reg. No. 31.535 

Carter, Charles G. Reg. No. 35,093 Kowaichyk, Katfaerine M. Reg. No. 36,848 

Caspers. Philip P. Reg. No. 33,227 Kubota, Glenn M. Reg. No.P-U,197 

Chiapetta, James R. Reg. No. 39,634 Lacy, Paul A, Reg. No. 38,946 

Clifford, John A. Reg. No. 30,247 Larson, James A. Reg. No. 40,443 

Cochran, William W. Reg. No. 26,652 Lasky, Michael B. Reg. No. 29,555 

DaignauiL Ronald A, Reg. No. 25,968 Liepa, Mara E. Reg. No. 40,066 

Daley. Dennis R. Reg. No. 34,994 Lindquist, Timothy A. Reg. No. 40,701 

Dalglisa. Leslie E. Reg. No. 40,579 Lynch, David W. Reg. No. 36,204 

Daulton. Juiie R. Reg. No. 36,414 Marschang, Diane L. Reg. No. 35,600 

DeVries Smith, Kate Reg. No. 42,157 McDaniel, Karen D. Reg. No. 37,674 

DiPietro. Mark J. Reg, No. 28,707 McDonald, Daniel W. Reg. No. 32,044 

Edell, Robert T. Reg. No. 20,187 Mclntyre, Iain A. Reg. No. 40,377 

Epp Ryan. Sandra Reg. No. 39,667 McKenzie, Denise L. Reg. No. P-43,790 

Farber, Michael B. Reg. No. 32,612 Mueller, Douglas P. Reg. No. 30,300 

Funk, Steven R. Reg. No. 37,830 Nasiecflak, Tyler L. Reg. No. 40,099 

Glance Robert J. Reg. No. 40,520 Nelson, Albin J. Reg. No. 2S,650 

Golla, Charles E Reg, No. 26,896 Parker, Sandra M. Reg. No. 3633 

I hereby authorize them to act and rely on instructions from and communicate directly with the 
person/assignee/ attomey/firm/organization/who/which first sends/sent this case to them and by whom/which I hereby 
declare that I have consented after full disclosure to be represented unless/until I instruct Merchant & Gould to the contrary. 

Please direct all correspondence in this case to Merchant, Gould, Smith, Edell, Welter & Schmidt at the address indicated 
below (or if no address is specified, the first address): 

S 3100 Norwest Center, 90 SouthSeventh Street; Minneapolis, MN 55402-4131 (Telephone No. (612) 332-5300) 

□ Independence Plaza, Suite 1400; 1050 17th St; Denver, CO 80265-0100 (Telephone No. (303) 357-1670) 

□ Westwood Gateway H, Suite 400; 1 1 150 Santa Monica Boulevard; Los Angeles, CA 90025-3395 
(Telephone No. (310) 445-1 140) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or bom, under Section 1001 of Title 18 of the 
United States Code and that such wiilful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



Pauly, Daniel M. 
Plunkett, Theodore 
PyteL, Melissa J. 
Reich, John C. 
Reiland, Earl D. 
Rittmaster, Ted R. 
Schmaltz. David G. 
Schuman, Mark D. 
Schumann, Michael D. 
Sebaid, Gregory A. 
Skoog,MaxkT. 
Soderberg, Richard 
Sumner, John P. 
Stunners, John S. 
Tellekson, David K. 
Trerabata, Jon R. 
UnderhilL Albert L. 
Vandenbnrgh, J. Derek 
Vrandenburgh, Anna M. 
Welter, Paul A. 
Whipps, Brian 
Wickhem. J. Scot 
Williams, Douglas J. 
Witt, Jonelle 
Wood, Gregory B. 
Wood, William 
Xu,MinS. 



Reg. No. 40,123 
Reg. No. 37,209 
Reg. No. 37,209 
Reg. No. 37,703 
Reg. No. 25,767 
Reg. No. 32,933 
Reg. No. 39,828 
Reg. No. 31,197 
Reg. No. 30,422 
Reg. No. 33,280 
Reg. No. 40,178 
Reg. No. P-43,352 
Reg. No. 29,1 14 
Reg. No. 24,216 
Reg. No. 32^14 
Reg. No. 38,344 
Reg. No. 27,403 
Reg. No. 32,179 
Reg. No. 39,868 
Reg. No. 20,890 
Reg.No.P-43,261 
Reg. No. 41,376 
Reg. No. 27,054 
Reg. No, 41,980 
Reg. No. 28,133 
Reg. P-42,236 
Reg. No. 39,536 
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For Additional Inventors: 



Check box and attach sheet with same information, including date and signature. 



§ 1-56 Duty to disclose information material to patentability. 

(a) A patent by its very nature is affected with a public interest The public interest is best served, and 
the most effective patent examination occurs when, at the time an application is being examined, the Office is 
aware of and evaluates the teachings of all information material to patentability. Each individual associated 
with the filing and prosecution of a patent application has a duty of candor and good faith in dealing with the 
Office, which includes a duty to disclose to the Office all information known to that individual to be material 
to patentability as defined in this section. The duty to disclose information exists with respect to each 
pending claim until the claim is cancelled or withdrawn from consideration, or the application becomes 
abandoned Information material to the patentability of a claim that is cancelled or withdrawn from 
consideration need not be submitted if the information is not material to the patentability of any claim 
remaining under consideration in the application. There is no duty to submit information which is not 
material to the patentability of any existing claim. The duty to disclose all information known to be material 
to patentability is deemed to be satisfied if all information known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by §.97{bX<i) 
and 1.9S. However, no patent will be granted on an application in connection with which fraud on the Office 
was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. 
The Office encourages applicants to carefully examine: 

( 1 ) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with &e filing or prosecution of a patent 
application believe any pending claim patentably defines, to make sure that any material information 
contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to information 
already of record or being made of record in the application, and 

(1 ) It establishes, by itself or in combination with other information, a prima facie case of unpatentability 
of a claim; 

or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is 
unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term in the claim 
its broadest reasonable construction consistent with the specification, and before any consideration is given to 
evidence which may be submitted in an attempt to establish a contrary conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the meaning of this 
section are: 

(1) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application 
and who is associated with the inventor, with the assignee or with anyone to T vhom there is an obligation to 
assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing 
information to the attorney, agent, or inventor. 



Revised 1/8/99 



